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INTRODUCTION. 


y 15 71 0 

1 of the Requeſt of my . worthy Friend a "54 Relation, 

8. late 1 7 25 705 bi | 

2 Aſtronomer- Royal I undertook. the . of hi 
fable of the Motions of Jupiter's Satellites; and I the 
more readily engaged in the Work, when I conſidered. the Benefit 
that would accrue to the Children in the Royal Mathematical School 
committed to my Care, Fot as the Intent and Deſign: of the Royal 
Founder was to breed up a Set of {killful able Men, capable not only | 
to conduct à Ship from 9 one Fart of the Navigable World to an- 
other, but to ve. ſuch Obſervations from Time to Time, as might 
contribute to render thoſe uſeful Branches of Science, Geogra 


phy 
and Hydrography, more perfect ; and to this End ty thought, — 
by inſtru them how to compute the Ecli Tant. ©. 8 9 
tellites, wes may be done with — little Tre at the ſame 
Time to thew chem how, to obſerve them, might not contribute a 
little to the . | 
The principal Uſe that Galileus himſelf, and his Coremporatey 
bY ſed to make of theſe litile Secondary Planets, after Ly a 
covery, was to find the Difference of Longitude between Flows 
hbwſoever. remote; and among the great Variety of Phæn 
that ariſe from theirs mutual Intercourſe one with another, the 8 
vations of their Ingreſs into, and their Egreſs out of, the Shadow of 
Jupiter, has been judged the moſt proper for the Furpole, and this 
Thought has been Greed to ſo great a proper that I may venture to 
fay, that there are very few Places of Note upon the Surface. of this 
our habitable Globe, who Longitude are known, that have not eithet 
been abſolutely determined by them, or at leaſt have been rectified 
and confirmed by them. The great Number of Eclipſes that happen 
cer Year, there being at I as there are Days in it, and 1 
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are viſible in one Place or another, when Jupiter is to be ſeen, 
which is near eleven Months in the Year, .there.. is ſcarce. a. 

but one or more of theſe Ectipſes will Happen; and conſidering. 
the great Eaſe which they may be obſerved, eſpecially ſince the 
great Improvement made in the Reffectors, and little Skill. re- 


quired in the Obſervor, it is to be hoped, that we ſhall in Time, 
2 2 ſuſſicient Number of Obſervations, to give us a new and 


12 l th u 4 


Piter” s Orb, as he is always in the Plain of the Elliptick, 
which goes from the ene of of, the Sun,, extends, —_ 


of p which goes from the 
of the Dan's to the Cen D the E. th, ene elf 6 19 
| bf the Eeliptick;- Phe Globe of 


ite: which 18 0 
of the Earth, te the Progre the Sun's Ra aan 2 4 
tip It 's op e Side, a _ = Rog. the fame op with 7 
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when ter, 1 Wi 0 8 
Moon is, 1 their LE abet bias, all 0 Sha. 
dow, they are eclipſed, being der pried of the Light they. receive: * 
from the Sun, as the Moon is eclipſed when ſhe falls into the 
Shadow of the Earth by the Loſs' of the Solar Rays, in like Map 
ner, when the 8a 18 1551 0 before Ty ter ſo, near 1s $i, g 
they fall i A the 40 Eee 8 ur going to 1 
he? eo Kind of the San, 1 ry. a Shadow. u 
_ Globe of of, Jag = in the fame ner as the Moon does 
before the Sun ſo Log the Ecliptick, that ſhe 1 [06:4 
ho lar Rays: Which ep HO toward Ty, Earth, and makes. a 
ordinary Eclipſe of the Sun; and fbr thy Reaſon the Orbit of TT 
may be © clled the Echip tick of) iter, and of his Sate 1 215 15 5 c 
Ti g the t Nido either” of the Sun or of | 
the Ecliptick of the Sun or Moon, although 1 6 are uſvally 1 
the Ecliptick. fimply, becauſe the Ecliples of e Sun and Moon 
are always made in this Line. Now as in the Syſtem of the Moon, 
the Variety of Eclipſes depends 0 che Late upon the Situation of, the 
Orbit of the Moon, with regard to cliptick ; if this Orbit br ; 
in the Plain of the Ecliptick, upon which the Ray that goes from 
the Center of the Sun to the Center of the Earth, and the Axis xp, of 
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INTRODUOTION. 
che Earth's Shadow lay in the ſame, then in all the "Cofjun&ons'vf | 
the Moon with the San, there will: happen a oy N, Eclipſe of the 
Zum in that Hace of the Earth Where the Sun ſhalF happen tobe in 
the Denith; TENT Ml Men | 
will happen a Central don; in like Manner, 
Orbis Bn the Satellites of Jupiter "lay in the ſane, with th 
„ OR | all. che Satellites" in +. a | 


the bt offer Cetitat —— 
360 hd *ecauſe' — Orbit of the Moon is inclined to e 
and cuts it in two — Points, whictt are the Nodes of 
Mod, the Central cin never bappen de = 
ſeen ſtom the Barth, and the Earth ſeen front *viſuat 
nitet in the Nodes of the Moon, "which" cann 
the Satellites bog pere, in eaſe 3 
Orbit of rr 

The Hoſes of the sauce of — er 
ne but When the dun ſeen from © 

n, the viſnel Rays meet im the a 

— of the Moen "with the 86; itch "bypp 5 
ſome — the Nodes of the Moon, we are 
 confider this Diſtance, "which being joined to the Incknatſon of the 
Otbit of the Moon, determines her Latitude, which muſt be com- 
ed with the Space, that the Moon, the Burth, and her Shadow, 7 
upy in the Orb of che Moon, eo determine if chere will 
"= or not, and if there be any, 
We are obliged - to: make the lame 
the Satellites of uyiter, ſeen from 
Eclipſes, if their Orbits are inclined- 
Which Reason it i neceffüry 
The —— ers 
neither 
hidden in 
dow of Jipite- . 5 a 
not expoſed to the Earth,” nor hid in the Globe of Jupiter, which 
is detween the Earth and the Shadow We cannot 'obſerve the 
Eclipſes when Jupiter is remote from! the Oppolitions and Conjunc- 
tions with the Sun, when ar the Times the Earth is Side-ways of 
the Line, which' goes from the Sun to Jupiter and his Shadow, 
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for then the Shadow appeats on the Side ef -Fupiter; and yt loſe 
the wr the Satellites, when they meet With ii: 


The Diſtance of the Center of the Shadow of. Jupiter from 


| the Nodes of the, Satellites, compared with their Laclination, and to 


the Diameter of the Shadow, determines the Eclipſes, which obliges 
us to determine the Place of their Nodes to all the Exuctneſs 
It is difficult always to determine the Places of the Nades of «the 


Planets. If 2 left a viſible Trace behind them, YherPlcra.of 2 


Nodes, and where they cur the Orbs, would be viſible alfa, 
might determine them i in the ſame Manner as you do- the — E 
the Planets; but as they leave no viſible Traces, we muſt ſind the 
Nodes by more difficult ods 3 we find the Places of the. Nades 
of the Moon, either by Obſervations of Central Bclipſes, which 
are very rare, or by pig, a great Number of partial 
and thoſe of the Flanets, an erde fone Has Times and in divers 
Places, _—_— from each other the Planet, thongs them | 
. d. to the Fixed Stans. 211 
Places of the Nodes of; the Satellites of Tu er! iu his 
oa are much more difficult to determine than thoſe of the Moon 
and Jupiter, their central, Eclipſes which return but every fac Years 
for our Obſervations; and the State of the Air not always permitting 
us. to obſerve them when they happen, and to diſtinguiſn them 
92 you may thoſe: of the Moon, which may ſerve for; this 
8  icamediately ſee in the Middle of the 
the Moon concurs with the Center of 
the — bibs 2 vidblez. nevertheleſs, When it is emerged 
about dere you, muſt obſerve with Attention, the Part of the 
Circumference, which falls in the Diſk of the Moon, which is. often 
more than one- ninth Part of the whole Circumference of the Sha- 
dow,, and to trace it in the Diſk -of. the Moon, re 7 


at at it's Entry, as well as at going g out, it paſſes b 
» you. may _— le the Eclipſe. has; been central, 1 his 


| going on aut,..the. Line. drawn — the Center of the Moon's Sha- 


paſſes hy different Spots from thoſe it paſſed by at it's Entry, 


you may conclude the Eclipſe has not been central, and one muſt 
endeavour to find the Center of tho Shadow by the Part of the Cir- 
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and at it's going off, and mealure how moch the Center of the 

W Hin of Jupiter's" Sal diſtinguiſh 

But in p ter ites, you dnn 

by the beſt Glaſſes hitherto made uſe of, the circular Boundary of the 

Shadow in their Diſk, it appears that the Satellite diminiſhes by little 

and little, without changing it's Figure, the Points croſſing each i 

other not being ſenſible at ſo a Diſtance, or at leaſt the Satel- 
lite dimitiſhes, and it's Light g weaker and weaker, till at laſt 

it entirely diſappears, which no doubt, before it's + total 

Immerſion into the Shadow; when the- Part that remains ami- 

nated is not viſible by our beſt: Teleſcopes, -whence it comes to 

that-by. dalla Tele spes, and leſs excellent, you loſe be t of 

the Satellite ſooner, although it be known by ta 

| fall Difference in the Lengths. ofthe Tleſcopes, does nov make 

any conſiderable; Difference in the Time of the Immerſion, - 

Again, At it's going out of the Shadow, the Satellite begias to 

appear like a Top which increaſes little by little, both in Magni- 

iber without, changing it's Figure, at at laſt it dne in 


fl yarn th bot thatiche-different Phaſes of the $6 
lies may be ſeen, when you have carried Teleſcopes to a greater 
ection: Now becauſe you cannot make uſe of that Part of the 
Circumference, which falls upon the Diſk. of the Satellite, to deter-. 
upiter, the Diameter of 
which: is twen iameter of- the Satellite, 
| Whereas: the e ae ale e eee 
Tunes greater than the Diameter of the Moon. It remains then, 
that we dom e together a great Number of Eclipſes of the-ſame 
Satellite of. ter. n ain eee. 8 
thoſe of which eee 2 
End, to: chuſe fuch as ace of the longeſt Duration, that ma WA 
poſed to be-almoſt een gi, or at en ſuch as we have found 
ble Inequalities in their Motions, be en . 
:Eeli pls, which are noe alorps thoſe of the eſt Duration. 
"ls mano lihe End of all the. Edipſes/of 
the Satellites: of „%% 
in che Eclipſes of the third Satellite, and thoſe e fourth es 
and rly when they are near the * 
the when the Fark W wake ben the 1 


Times greater 


fi INTRODUCTION. 
goes from Jupiter to the Sun, for to diſcover in the Ocbs:of theſe 
two Satellites, which are the moſt diſtant from Jupiter, the Place 
oppoſite to che Sun, or the Bound of the Shadow of Jupiter, from 
which it will appear to us how more diſtant from Jupiter, 
when he is nearer to the Quadrature. 
It is not the lame with regard to the belt and ſeromd Satellite, | 
becauſe they are ſo near to Jupiter, that when they are in their 
Quadrature with the Sun, Jupiter hides one Part of his Shadow from 
us, terminated in the Orbs of the tyro Satellites, wherefore in their 
Central Eclipſes, we cannot ſee their Entry into the Shadow of Ju- 
piter, before the Oppoſition of Jupiler with the Sun, nor their going 
out of it, after the O of ien and a: one or other 
Phaſe of the ſame Eclipſe. ut mag | 1021 9066 445 

In the Eclipſes which are not central; the Net Satellins: paſſes 
ſometimes ſo far from the Center of the Shadow, in the Part which 
is not by Jupiter, that we cannot ſee but rarely, not only when it 
enters, but when it comes out, which never happens to the firſt 
Satellite, becauſe the greateſt Part of the Line of it's Incidence into 
the Shadow, is not — hid in the Diſk of Jupiter, therefore we 
can never obſerve i in the ſame. Eclipſe, it's Entrance into the 'Sha- 


dow, nor it's going out, and conſequently we eee ee, 
obſerve the Duration of theſe Eclipſes in the Shadow 
e 


As to the Latitudes of the Satellites, it is confirmed dy 
a great Number of Obſervations, during Revolutions * Ju- 
piter, that the Nodes of the Satellites lay s in or neat the 
- ſame Place, for ſince in the Nodes of Jupiter, — by di- 
vers Aſtronomers, there is a very conſiderable Difference; and as. 
to the Cauſe, we know not how to attribute it, unleſs to the Obſer- 
vations that have been made uſe of to find it, or to the Method 
that has been employed in it, there is no Room to be-aſtoniſhed, 
if in the Nodes of the Satellites, which are much more difficult to 
determine, than thoſe of - Jupiter, ſo that we ought not 40 make 
flight of almoſt all the Difference which is found amongſt all 
the Obſervators, but it is neceſſary to examine the Methods made 
uſe of by divers Obſervators, to reſolve a Doubt of ſo Con- 
| ſequence, and to examine the Manner which ſeveral: 
have e eee, g's ene Ne 6: 
mm 1396 M 
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INT-R &D.U.CTI'0O'N: 
It is to be retnarked, that all the Obſervators have not always made 
the DiflinRion' th they ought 3 done between the Latitüde ſeen 
from the Earth, which regulate the apparent ConjunRtions of the Sa- 
tellites, and the Latitudes ſeen from the Sun, which regulate their 
Eclipſes in the Shadow, and that they have got known the De- 
pendance "theſe two Rinde of Latitedes have to 4 third, which is 
e e ter. ä 
Tbe Latitudes een * le the firft that Wie — 
y Obſervations,” from as got hs riowledge of che La- 
tudes ſeen from the * und to phi the Latitudes of the Satel- 
lites ing tha from "you muſt ws fee Ea the 8 TR of 4 
 Lariudes of Sauce ber fei Earth, ch . of 
Sun and of , and in Patt, that of tbe Ss bard a 
| Method mut be As APR ledige 
tun fe Ob of che Satelliten, un regard d 5 
ation determines elf 1 by he 


er, and of the which! 
Jodes of the Orbs of vere Het the Plain of the Orbs, and 
Ja. Tlemenis of ch Theaty ot 


2 Te I: 
y 6f we She ee we muſt make uſe 
ak a notch ethod to 5 Fel oz "of the Satellites 4 
Yap upiter, and their apparent Conjunctions, the Diftatice of the Sat: 
bk 9 Hen 5 wh wo 29755 then of _ 
Orbs, to ter; the La- 
Utuddes, and the Theotics of ler and. the Sun, "ſerve to find the 4 
Latitudes of the Satellites Hen Fram the San; and at Laſt the 
Latitudes ſeen from the Su joined to theld Theories, to 
find the Latitudes ſeen from the! tth. ; 
I muſt be obſerved, that in Satellite Oblrntons the 18. 
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vii INTRODUCTION; 
the End that in their Conjunctions the Latitude may ſetve to find 
immediately, if the Eclipſes or Conjunctions are central, 1 how. 
far they are diſtant from the Center, if they are not central, which 
will alſo ſerve to determine their Duration, and the Times of their 
Beginning and End. 1 en ee e 
As the Orbit of Jupiter is deſcribed by the periodical Motion of 
it's Center, there are ſome who have taken this Orbit for the Boun- 
dary of the Latitudes of the Satellites, which would ſerve very 
commodiauſly if the Orbits of the Satellites ge upon 
the Orb of Jupiter, in which Caſe you would have the apparent 
Latitude with regard to the Earth, becauſe of the Elevation of our 
Eye above the Plain of this - Orbit, but there are others who have 
taken the Bounds of the Latitudes of the Satellites, from the Line 
which paſſes through the Points of their greateſt Digreſſions. - 
In the central Conjunctions of the Satellites of Jupiter, ſeen 
from the Earth, the viſual Ray which goes from the Center 51 
Jupiter along the Plain of their Orbs, and which is 54 gp; to paſs 
through the Center of Jupiter; alſo, as the; Plain of the Orbit of 
the Moon paſſes through the Center of the Earth, at which, Time 
the Orbs are repreſented as a ſtrait Line, paſſing through the Center 
of Jupiter, upon which the Satellites have no n in 
their Revolutions, for here no Notice is taken of the common La- 
titude, which is the Diſtance of the Planet from the Ecliptick, but 
of the proper Latitude of the Satellite of Jupiter, which is taken 
from the Line which paſſes through the Center, alſo of Jupiter, 
extended according to the Longitude of the apparent Motion, that 
the Satellites make on one Side or the other of Jupiter, whether 
this Line be parallel, or inclined, as Galileus ſuppoſed at firſt, or 
whether it be extended according to the Ocb of Jupiter, as the 
others have been ſuppoſed to be, or whether it is inclined to the 
Ecliptick, or to the Orb of Jupiter, in any Manner whatſoever, 
but in the apparent Copjunction of the Satellites of Jupiter, Which 
are not central, the viſual Ray which goes from the Center of Ju- 
piter, is a little elevated above the Plains of the Orbs of the Satel- 
lites, for which Reaſon theſe Orbs are repreſented to our Eye as El- 
lipſes, of which the leaſt Diameter is the Line which repreſents 
the Diameter of the Circle, the-moſt oblique to. the viſual Ray, 
in the Syſtem of the Satellite, theſe circular Orbs being ſuppoſed 
concentrick to Jupiter, till we can diſcover ſome evident a ed 
2 ving 
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INTRODUCTION. ix 
having now taken, in the fame Circle, the Diameter, which is per- 
pendicular to the viſual Ray, the Extremities of which, are equally 
diſtant from the Earth, it will not divide exactly into two 2 
Parts, the apparent Eclipſes which repreſents the ſame Circle, be- 
cauſe the upper Part being removed farther from the Earth than the 
lower, it will appear a little leſs, whence the Center of Jupiter is 
removed a little farther from the Center of the Ellipſis, towards the 
ſuperior Part; and the greateſt Diameter of the Ellipſis falls in the 
lower Part of the Circle ; and the Points of the greateſt Digreſſion 
of the Satellite are in the extream Parts of the greateſt Diameter of 
the Ellipfis. . IRA 5 
Hl ̃ beſe two oppoſite Points of Digreſſion, which divide the appa- 
rent Ellipſe into two unequal Parts, do not divide exactly the Orbit 
of the Satellite into ym Parts, there being a little Difference; 
but the Difference in the Fourth Satellite, where it is the greateſt, 
does not amount to 25 or 26 Minutes of the Circumference of a 
great Circle, deſcribed in the Orbit of the Satellite, for this Reaſon - 
it is commonly negleQed, and we take ordinarily for the Line of 
Longitude of the Satellite, the 4 eateſt Diameter of the Ellipſis, in 
the Room of the br jameter to our viſual Ray, in the 
Circle repreſented by this Ellipiii s. 
The Synodical Latitudes of the Satellites are taken upon the leaſt 
Diameter of the Ellipſis on one Side, and the other of the Center 
of be ter, and they are the greateſt Latitudes which happen in one 
an ſame Revolution of the Satellite, and the other Latitudes are 
taken on one Side or the other of the Line of Longitude, upon 
the perpendicular Lines theſe Latitudes diminiſh continually, accord- 
ing to the Diſtance of the Satellite, from Le and thoſe which 
are in the lower Part, og near to the Earth, are a little greater 
than thoſe which are at a like Diſtance from Jupiter, in the upper 
Part, more removed from the Earth, but the Difference is ſo little, 
5 it is commonly neglected, and that without any ſenfible 
tror. 

As the Latitudes of the Satellites ſeen from the Earth ſerve to 
termine their apparent ConjunRions, the Latitudes of the fame Sa- 
tellites ſeen from the Sun, ſerve' to determine their Eclipſes in the 
Shadow of Jupiter; and the Eclipſes of Jupiter, made by the Sha- 
dow of the Satellites, when the Plains of theſe Circles upon which 
the Satellites make their particular Movements, are directed to the 

a | c Center 


xXx INTRO DV CT-1ON. | 
Center of the Sun, tha Circles are viewed, from the gun as a right 
Line, Which paſſes through the Center of Juni ter, and then the Sa- 
tellites have no apparent Latitude, with regard to the Sun and the 
Eclipſes are INE and thoſe which are made at Jupiter by. their 
es. are alſo central; but when the Plains of the Circles of the 
Satellites are not direct efted. to the Sun, they, are repreſented: to tbe 


Bun as Eclipſes, more or leſs expanded, according to the different 


Fate of the Eye, above the Plains of theſe Circles, and then 

leaſt Diameter of the Ellipſes repreſegts the Diameter of 
* 3 4 of the Satellite, which is the moſt oblique to the Ray 
which goes from the Center of the Sun to the Centet of Ju- 
piter, and to the Orbit of the Satellites. 

It is upon the leaſt Diameter of the Elliples, that you taks the: 
Synodick 1 ſeen from the Sun, hut the Diametat perpendi- 
45 to the ſame Ray of the Sun, which divides the Circles into two 
equal Parts, the one ſuperiot and: the other inferior, is repreſented by 
a right Line, parallel to the great Diameter of the Ellipſls, ſo that 
as we have ſaid, the Latitudes of the Satellites ſeen from the 22 


> 4 © ut 


terminates the proper 1 of the Satellites ſoen from the Farth, 
but that one declines. from the other diverſly, becauſe that the Ray: 
of the Sun which goes from Jupiter, declines from the viſual Line 
which goes alſo to Jupiter; tis for this Reaſon we have ſeen ſome- 
times the Shadow of a Satellite enter into, and go out of, the Diſk. 
of Jupiter, in two Points a little different from thoſe by which we 
have ſeen the Satellite enter and go out in the ſame Revolution, 
which has obliged ſome to find a Method to n one of theſe 
Appearances by the Means of the other. 
hoſe who firſt obſerved the Satellites of iter, had conch 
Trouble to determine their proper Latitudes a from the Earth, 
becauſe they had no other viſible Mark to "Tarn this Line, 
which terminates the Latitudes, than the appatent Center of 
piter, through which this Line paſles, they uſually took for to bound 
this Line, the two Points of the greateſt Digredion of the Satellites 
win n to Jupiter, which are not viſble, but when the 2 3 
— . 
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wiſe then by Hypotheſſs onal red t u 
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| t ter it 8 or u it 
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The Obſervation of one 1 ade at it's 
from Jupiter, cannot be triade Penis E 9 avi 
of the ſame Satellite | at other 8 FILES re. remains nov go. 
Trac after the Satellite is removed from it, but comparing this Line 
ol the Satellite's Motion with the fixed Stars, 22 10 e with 
bot OT in the ſame Ap perture of the Teleſco 


Motion of 90 piter N an of e Ochs Ocks with 
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E 0 you may to determine the Latitude of the Moon. 
It appears by a very great Number of Obſervations compared to- 
gether, in order. to fix the Latitude of each 4 5 0 that the great- 
eft Latitude of the firſt Satellite ſeen from. the does not ex- 

ceed one-third. Part of the Semidiameter of Jupiter. That the 

1 Latitude of the Second Satellite exceeds but a, little one- 

th. Part, of his. Diameter. That the greateſt Latitude of the 

Third Satellite exceeds but little above three-fourths of his R 

meter; and that the vreatelt Latitude of the Fourth 
. eber 15 Senne of Fupiter, by one · third Part. of, * 

e Mme 

"As the principal View of King CHAR L. Eg II, the Founder 
e ths Royal Obſervatory, was to obtain a good Catalogue of, the. 
fixed Stars, in order to render their Cs eh to. the 162 ot their 
Occultatins, by the Interpoſition o 
the Lon 2 of Places, * which 1 ng given: win Inſtances. 
in the Coutfe of this Book, ſo Mr Flamſteed. has given us the Places = 
of near 1600 fixed Stars, which lie within. the — of e 

- which will be covered by the Moon, or the reſt of the 
one Revolution of her Node, ſo that it is ſcarce ef of one e Nin 
can happen, dut ſome or other of them will . or ae. 
ed ſo near, as to come. within the Com 28 
Jer 


Place or another; now if t goes we a 
Satellites, it is ſcarce poſſb 1 9th we the lp happen, the 
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the Heavens afford us ſome agreeable Phænomenon, by which the 
Longitude of any Place may be duly aſcertained. qe. 
The chief Objection againſt the Uſe of Pendulum Clocks and 
Watches, recommended by Monſieur Hugens, is the Effect that 
Heat and Cold have upon the Spring and Pendulum, which makes. 
the Spring in Watches draw ſtronger at ſome Times than at another, 
and cauſes the Pendulum to lengthen. and ſhorten, according as 
the Weather is hotter or colder, but theſe Effects are ſo regular, 
that without doubt they may be accounted for; but the principal 
Thing that ſeems wanting to render the Methods propoſed practica- 
ble, is a true Knowledge of the Hour of the Day or Night, this 
may be readily obtained from the true Altitude of the Sun by Day, 
or of a Star in the Night, for their Declinations at all Times, are 
given; and as a ſmall Error in the Latitude will make no conſidera- 
ble Error in the Time, it being one of the containing Sides of the 
Horary Angle, if the Altitude of the Sun or Star be taken to one or 
two Minutes, the Hour of 'the Day or Night may be found to all 
ſufficient Degrees of Exactneſs, this may be done on Land, with a 
common Quadrant of 18 Inches Radius, rightly adjuſted and adapted, 
with proper Sight and a good Pedeſtal ; and I cannot help thinking, 
that if Men would ſet about it in good earneſt, they need not 
fear to meet with good Succeſs at Sea, ſince I have been informed 
by a ſkillful Commander, who took one along with him, in an 
India Voyage, that accuſtomed himſelf to it x A. he could at laſt 
at ſome certain Times, make uſe of it with good Succeſs.  _ 
In the ſecond Volume of my Syſtem of the Mathematicks, Page 
283 and 284, I have ſhewn a Way to find the true Time of the 
viſible riſing and ſetting of the Sun, or of his Center; by making 
Allowance for his horizontal Refraction, which is ſo great in our La- 
titude, as to cauſe the Sun at that Time of the Year, to which 
the Calculation is fitted, to riſe apparently 4 Minutes, 10 Seconds 
ſooner than is found by the common Methods of Computation, 
and to ſet ſo much later: And as this Method will never fail to 
give the true Time of the apparent rifing and ſetting of the Sun 
at all Time, and in all Places, to a great Degree of Exactneſs; and 
as the ſame Method of Inveſtigation is applicable to the fixed Stars, 
I know of no Way at preſent, that is ſo apt, and will anſwer 
the intended Purpoſe ſo well, as this will do. For as it requires 
no Inſtruments to obſerve when the Sun or Stars viſibly riſe or ſet, 


nor 
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looking out, and watching when the Sun or Star begins to appear or 
diſappear, which any one is capable of doing; and conſidering that 
there are frequent Opportunities whenever the Heavens are clear, 
and which is the only Time that we have Occaſion for it, for mak - 
ing: Obſervations, there is ſcarce a Night can happen, but we may 
have an Opportunity of knowing the true Time, and be able to: 
give - fatisfactory, Account when any remarkable appearance becomes 
viſible... _—_ THY Og STE 8 SF 

But to return to the preſent Affair, as Mr Flamſtecd's Tables of the 
Satellites never yet appeared in Print, though at Times he diſpoſed ob 
ſome few Copies, one of which Emade for the Uſe of a particular Gen- 
tleman, ſo the Reader cannot judge what Imp bave been made 
to them, but this I can affure him, that the mean Motions have been 
well adjuſted by the Compariſon: of ſeveral good Obſervatians, made 
at the Diſtance of upwards of four entire Revolutions of Jupiter in 
his Orb, as he will ſee in the Courſe. of the Work, that the Tables 
in general have received ſome Corrections, and ſome uſeful! ones 
added, which were not in his, whence they may not improperly be. 
called New Tables. | I's 

In compoſing a Work of this Nature, which requires ſome Skill, 
and a vaſt Number of Calculations, wherein I have had no Aſſiſtance 
from any Perſon whatſoever, if{through. my eager Purſuit, fer the 
Benefit of others, I have hen Elly 4 Qver-ſights, I perſuade 
myſelf that the candid Reader will paß à fayoorable Sentence upon 
them, as he would have done to himſelf, was he in my Caſe ; and 
I do aſſure him, that I ſhall receive an Account of them with a 
grateful Acknowledgment. yl 2Y 

And here I cannot help taking Notiad,of.s great Hardſhip that I 
labour under, and that is this. | | 
Mr Hlamſteed, under whom I had the Happineſs of my Educa- 

tion, was pleaſed to ſet me upon computing his Lunar Tables, under 

his Direction, when I computed the Tables of the central Equations 
of the Moon, after the Keplerian Method, which had never been 
done before; and in Conſideration of the Labour I had taken in 
this, as well as in calculating the Latitudes and Longitudes of all the 
Stars in the Britiſb Catalogue, which amount to upwards of 3000, 
and in other innumerable Calculations, and ſome other Motives, he 
was . pleaſed to appoint me one * Executors, and at 9 
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Time thought proper; tot! to me the Cams uf 
and publiſning of hat he had left undone; vrhich /I have — 


* all the grity in my Power; but as to the Lunar Tables, 


the Publication of them was delayed for very good Reaſons, and now, 
to my great Surprize, I find them printed in Mr Mannier d. Joftitu- 
Ki ren oy how he came by them, is mo; a 
„ en eee een e enen yt HARI ASSES 35 1. 

Mr F. aa ns am i n Ng of a commupicative 
Temper _—_ he took a. liking to, and = ay. he thonght'he 
could truſt ;' and I know. two Perſons, to whom he gave — a 
Copy, but how after upwards of twenty Years, when it was well 
known that I had the Originals by: me, and did at a convenient 


Time, intend to ſend them into the Wor Id, according to Mr Ham 


_ Reed's own Directions; it rm baſe and difingenuous, id ſay no worſe, 
in them, whoever chey wete, and who had no ee be 


their Truſt, and deprive me of the Satisfaction of complying * 
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42 Minutes, and 33 Seconds ; whence his mean Motion for 1 Day, 
is 1 Sign, 20 Degrees, 19 Minutes, and 3 Seconds; for 1 Hour, 2 
Degrees, 5 Minutes, and 48 Secdads; for 1 Minute, 2 Minutes and 
6 Seconds ; for 1 Second, 2 Seconds and 6 Thirds: And for 1 Ju- 
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N ear, 9 


$ FM ear, 5 ees, Minutes, and 10 Seconds, = 
he fourth Satellite compleats his} Revolut 36 Days 16 


En. 21 Mines, and 1 Second ) whence his mein Motion for 1 
Day, is 21 Degrees, 34 Minutes, and 16 Seconds; for 1 Hour, 53 
Minutes, and 56 Seconds; for os inute, 54 Seconds; and for 1 
Second, 54 Thirds: And for one Julian Vear, 10 Signs, 13 Degrees, 
* 27 — * and 22 Seconds, GC. 
* Jupiter in 11 Years and 313. De | 


4 85 ry: jth WR 
Se tothe Ln Nas a8, be ak l. 


move ; whence his diurnal mean Motion will be 4 Minutes and 

Seconds, for 1 Hour, 12 Seconds, &c. And ** ariſes another 

—_ y Revolution of the Satellites, taken Notice of by Aſtronomers ; that 
1 | is, the Time that any one of 'the Satellites requices to move from one 
5 „ Conju nction of the Satellite with Jupiter, un t is in Cojan tion 

With 3 in; and this is called the Synodical Nr "ag | 
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„ 3 2 59 Minutes, and 37 Seconds; in the fourth, in 15 Days, 
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Satellite of Jupiter, and to this End you muſt ſubſtract the Place of 

the Apſides from the mean Motion, and with the Remainder, enter- 
ing the Table, you muſt take out thence the proper Equation; thlis 
according to it's Title, added to, or ſubſtracted from, the mean 
Place of the Satellite, will give it's true Place, as may be ſeen in the 
former Examples, and it is upon the Account of this Inequality, 
that in computing the Time when the next Eclipſe wal hap n, 
after the Time given, that if the Interval be much, there m be 1 
Repetition of the Calculus, ſince the Equation in the firſt Suppoſition 
being o Degrees, 41 Minutes, 43 Seconds negative, and in the ſe- 
cond, o Degrees, 47 Minutes, 46 Seconds poſitive, the Sum of 


theſe tw O Equations will amount to 1 Degree, 29 Minutes, 9 Se- 
conds, equal in Time to 1 Hour, 39 Minutes, 34 A bib the cror 
ariſing at the ſecond Calculation, and this Rule muſt be obſerved 


in all Computations, ' | E 
The Time when any Eclipſe of any of the Four Satellites will 
happen, being known or given, the Time when the next Eclipſe 
of the ſame Satellite will yo nr may be found, by adding the 
Time of the Synodical Revolution of the Satellite, to the Time 
firſt given, and the Sum will give the Time of the next ſucceeding 
rg tow thus: If to January 1 Day, 8 Hours, 22 Minutes 
28: Seconds, the mean Time of the Middle of the Eclipſes of 
the firſt. Satellite, deduced from the former Calculation, be ad- 
ded, 1 Day, 18 Hours, -28 Minutes, 35 Seconds, the Synodical 
Revolution of the ſame Satellite, 4 will have January Days, 
2 Hours, 51 Minutes, 3 Seconds, for the mean Time of the next 
Eclipſe. | Again, If January zd, at 2 Hours, 51 Minutes, 3 Se- 
aa we add the ſame Synodical Revolution, the Sum will give 
January the 4th, at 21 Hours, 19 Minutes, 38 Seconds, for the 
next, Sc. Again, If to January the 2d, at 18 Hours, 58 Mi- 
nutes, 59 Seconds, the Time of the Conjunction of the Se- 
cond Satellite, be added, 3 Days, by Hours, 17 Minutes, 53 
Seconds, . the Synodical Revolution of the Second Satellite, 85 
Sum will give January the 6th, at 8 Hours, 16 Minutes, 
52 Seconds, for the Time of the next Conjunction, or middle of 
the Eclipſe; and again, If to this Time be added, the ſame Revo- 
lution of 3 Days, 13 Hours, 17 Minutes, 53 Seconds, the 3 
W 


will gi ve January the 88 — at 21 
ot the next Conie In 
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8770 , 34,14 Haus, 32 My 

4 85 MI 2 | 4 | 

third deten 1. the om. will g 

22 Minutes, 3 Seconds, i 1 

And again, 3 this 15 0 e | 
vo. Hour: t con 5 L v 

1 . ziſt, PR — TE o, en fk he 

hext Conjundtion,. Ard fly #9; January ib Stb. 1 3 Hours, 

| Miau the Las of the Copjuniiani:of the 

| fourth 8 che or mee of the Ecliple, be added 16 . 

4 Hoon... Mioues, of 7 on 1725 n 5 

lutio ou at 25 vg January the 24th, at 
A 181 1 nds, nds, for tha T Time of the next Con i 


1 1 ipſe ;, ee the-Gume Manner 
- Series of e 8 55 any OP of Time be found. may 


In theſe ee bitherto made, I have had no be 


Reduction ariſing from ay e % the Orb, it eg of very 
ſmall Conſeq uence. A ab 8 ile al i 

The este of the Orb 2 ow ah Sells of Japter bing 
greater than the Semidiameter. af Jupiter's Shadow, 
the Cone t rough which the Ocb 4 the Satellite * — re 
Satellite to paſs wide. of the Shadow. far about a Year befores. and 
after the 15 and third 8 whence it came to paſs, that no 
Eclipſes of the fourth Satellite can happen, during one third Part of 
his Kerolui courd the Sun, a8 ſtall be be explaiged mage: el large 
in it's >Hl is 
10 Co kobi the Appearances of Jupiter! q lied, e they wil 
be 0 a Spectator upan the Saris of the Barth at any Time 
22345 To the given Time called the. mean Maons of che — 
tellites, - correſponding. to the Year, Month, Day, Are ies 
and 8 nd, out of Kh 17 th, 18th, 19th, 20th, aiſt, Ste. Tables, 
and the Sum of theſe en an, Motions vil give he meat Place 
of each of the Satellites. | ig lie 

24, From the mean Place of the Satellite bus abt 
che Geocentrick Place of Jupiter, and the Remainder will give the 
Rr of each Satellite in it's Orb, from the Place of Us 1 
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Thus the Satellites will appear, if they could be ſeen with the 
naked Eye, or through the Reflector, but if they are viewed thro 
the common Teleſcopes, compoſed of two convex Glafles, they 
will appear quite contrary, as in the following Figure, that is, thoſe 
that are on the Eaſt Side will appear on the Welt Side; thoſe on 
the Weſt Side will appear on the Eaſt Side; and: thoſe which, by 
Reaſon of their Latitudes, will appear above the Plan of Jupiter's 
Orb, will appear below; and thoſe that by Reaſon of their Southern 
Latitude, would be ſeen. by the naked Eye (if gate) below the 
Plan of the Orb, will be ſeen above it in the Glas, 
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HE Mogrindes "Perot," arid Diſtances ur the! Ant 
* Jupiter, as well as the Inclinations of their Orbs, or greateſt 
Teliocentriek Latitudes; the Place of their Nodes or Points, 1 lin 
their Otbs interſect the Orb of Jupiter; alſo the Places of their 
Apfides 'and 9 oe (if any there be) are all determined 
from Obſervations ; theſe being 7 ſuppoſed to be known or 
wen, the Tables themſelves are conſtrued after the Manner 
owing." $ 
Table the firſt, Column the firſt, contains the mean Motions of 
Jupiter for'common Julian Years, and is made üfter this Manner: 
has been found by Obſervation, that Jupiter returns to the 
fame Place in his DEP JOE he - to move, in 11 * 
I or 4330 Days, ours, 3 inutes, 24 Seconds, or 
Fa NG Dj 20 36 decimal Parts of a Day; now if 1296000, the 
Seconds in'a Circle, be multiplied by 365, the Days in a common 
Julian- Year, the Product 47 73049000 being divided by 4330. 67, 
the Time of Jupiters Revolution in his Orb, the Quotient 109238 
Seconds, equal to 30 Degrees, 20 Minutes, 8 Seconds, the Arch 
of his Orb that he moves over in 365 Days, 1 give his mean Mo- 
tion for one common Julian Tear, this being doubled, will give 


2 Signs, o 4% Minutes, 16 Seconds, his mean Motion 
for 2 Years, being tripled, will give 3 Signs, 1 Degree, 1 Mi- 
ay Lr his mean Motion for 3 Years. ; 


If 109238, the Seconds thi Jupiter moves over in one 
Len, b. be divided * 36 5, the Days in a common Julian Year, the 
— 299.3 Seconds, or 4 Minutes, 59 Seconds, 18 Thirds, 
wi his mean Motion for one mean ; and again, If the 
laſt Quotient 299 be divided by a4, the Hours in a Day, the Quo- 
tient will give 12 Seconds, 27 Thirds, the Motion fe one Hour, 
the - 1-6oth- of which, viz. 2 Thirds, 27 Fourth, will. be the 
mean Motion for one Second, Se. 

Now inaſmuch as every 4th Year is increaſed one Day, w to find 
the mean Motion forthe 4th Year, 9 r Degree, 1 Minute, 


54 Se- 


- 


you oy have the mean Motion of. the 
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84 Seconds, the mean Motion ey Years, we muſt take 1 Sign, 


o Degrees, 20 Minutes, 38 Seconds, the mean Motion for one 
Year, increaſed by 4 Minutes, 59 Seconds, the mean Motion for 
one Day, viz. 1 Sign, o Degrees, 25 Minutes; 37 Seconds, and 
the Sum 4 Signs, 1 Degree, 27 Minutes, 3 i Seconds, will give the 
__ Motion for 8 Years ; and this being doubled, will give =. ay 
a Minutes, 3 Seconds, the mean Motion for N Y 
being tripled, will give © Sian, 4 Dar. 22 Minutes, 7295 — 2 
7 Twas Motion for 12 Years; an 1 
er 5 2 17 Minutes, 38 nate mean Naben = 
ears 


and this n being muluplied will Signs, 
6 Dern, 28 2 It — Nhe — — age 
car Cc. 


Abd by Bag be Mees for the intermediate Yen, youll 


| n , 


Again, if 4 Minutes, 59 Seconds, 18 Thirds, the mean Motion 
for one Day, ohh ſands, againſt the firſt of Jaunany, be doubled, 
the Sum Minutes, 58 Seconds, 36 Thirds, or 9 Minutes, 59 * 
conds, will be the mean Motion for two Days; which ſands againſt 
the 24 of January, and thus by the Addition of 4 Minutes, 
59 Seconds, 18 birds, * mean Motion of the Day, 
the z iſt of December, you will have 888.5 Degrees 

you come to the z iſt o you 1 o 
20 2 38 for the mean Motion anſtrering to that 
Day, or to one common. Juan Year ; and aſtor this Manner ig the 

th Table, ſhewing the mean Motions de ce of the common 
ulian Year conſtructed. 
Again, by dividing the mean Motion Mita ef by 24; we 


ſhall have 12 Seconds, 28 Thirds, the mean Motion: for one Hour, 


which being doubled, will give 24, Seconds, 56 Thirds the mean 
Motion for 2 Hours, Cc. Again, Becauſe: one Minute! is the 
1-60th. Part of an Hour, 12 Thitds, 28: Fowrths, the 1-60th1Pact of 
12 Seconds, 28 Thirds, will. be the mean Motion for x Minute, 
24 Thitds, 56 Fourths, the mean Motion for two N. Nac. 
and after this Manner is the 6th Table made. 

rod 3 of = firſt Table, eng the mean ; Motions 
© 8 elion for common Julian ears, being 
found. by that it moves at the Rate of 1 Minute, 12 
Seconds, per Amum, the mean Motion for two Vea, will 
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90 De Theory of Jupiter . Sutellirm. 
Vear, whence the Radical Places of Jupiter and his Aphelion being 
given for any one Year, the Radical . — of the Planet and his 
Aphelion may be found for any other Vear, by the help of the Ta- 
bles of mean Motions, for common Julian Vears, and aſter this 
. Manner, were the ad, zd, and 4th Tables conſtructed. - | 
Table the 7th is a Tab able of Equations, for reduein ah mean. 
Heliocentrick Place of Jupiter to the true Heliocentrick and it 
i3 greateſt when the Planet is near his mean Diſtance from che Sun, 
and leaſt or nothing when he is at his greateſt and leaſt Diſtance, 
and is pr nable to the Diſtance of — Planet from his Aphe ; 
lian, or Ferihelion, which laſt is called his mean Anomaly. Now 
from the mean Anomaly, and his greateſt and leaſt Diſtance of the 
Planet from the Sun, the proper Equation may be found CE 
to the given mean Anomaly, may be ſeen in the Eigſt YVoleme | 
my Syſtem, Page 481, GS. 

Table the 5h boa Table of the Sun's Plage to-every Bay in the 
Year 1742, to Minutes only, ſufficiently exact for the Uk it is here 
made of, and may ſerve to 1760, without any ſenſible Error, and 
how theſe Places may. be found independently, or by the Seen 
Tables, may be ſeen in the. Firſt. I of 0 Arden. . 
the 2ath, Page 458, &. 

Tables the goth, 10th, nith,. an auth are Tables of the Equa- 
tions of Days, for every four Years, ſhewing the diurngl Difference 
between the mean and apparent ſolar Day, and ariſe from two 
Cauſes, wiz. the Inclination of the Earth's Axis to the Planet of the 
Ecliptick, and the Excentricity of her Otb, and is a Compound of 
the two Equations thence ariſing, as is ex mote at large in 
the 14th Sgction of my Syſtem, Vol. I. e the Manner of Sond 
puting of them, is ſhewyn and demonſtrate. 

Table the 13th. contains the mean Motions of the four Satellites 
for common Julian Vears, as does Tables the 20th;] 2 flſt, Gc. to 
Tables the 432d; 33d, 34th, incluſive, the mean Motions. for 
Months, Days, Hours, and Minutes, and are formed aftet the 
Manger following: The firſt Satellite is found by. Obſervation, to 
perform his Revolution in 1 Day, 18 Hours; 27 Minutes, 33 Se- 
conds, 29 Thirds, 50 Fourths, whence. to find his mean Motibn ſor 
one mean Da —— muſt divide 111974400000, the Product of 
96400, the — * + trendy in one Day or 24 Hours, multiplied into 
1996009, the ewa n « Cree, or 360 Degres, by 28888392 


it's Triple 8 Signs, 10 


[the Seconds ad decimal Par of x Second, in one 8 or 
2 Hours, 27 Minutes, ies, 33 Seconds, a9, 5 A e 

and the Quotient 5 ed Seconds equal to 6 

29 Minutes, 20 Seconds, 16 1-half Thirds, ill 28 Es ors 


rejecting 12 Signs) ws. 1 Sign, 16 ces, 58 Minutes, 40 Se- 
N — Thirds, or 1 Si Fas beret 58 Minutes, 41 a 
yilt bo the mean Motion 4 to Days, or for the 2d of Yamuary 

6, 28 Minutes, o Seconds, 4 

or 8 Sigus, 10 „ 28 Minutes, 1 Second, Will * | * 
Motion for three Day, or fot the 4d Day of „and thus by 
che continual Addition of one Day's mean Motion, or 6 Signs, 23 
Degrees, 29 Minutes, 20 Seconds, 16 1-half Thirds, to the mean 
Motion for che former Dey, and ion of 12 Signs, the * 


Circumference of the Orb, When che Sum happens to be more 


than 12 Signs; we ſhall have the' mean Motions of the ſeveral 
ſucceſſive Days, and conſequently for each Day in the common 
Julian Tear, the laſt of which 3 Signs, 23 Degrees,” 28 Minutes, 
46 Seconde, which correſponds with the laſt Day of the Year, 'or 
the 31ſt: Day of Derember, will be the mean Motion for one com- 


mon Year; and over and above 6 Signs, 2 teen the 1 


— — 
* - * 
Sj « 


e Tbe mers Motiob Kor ber Years being this obtained; ; ite dou 6 


20 Second, the mean Motion for one 
conſiſts of 366 Days, the Sum of theſe Numbers, biz. 
27 Degrees, 24 ene 24 Seconds, will be the mean f, 


for four Years. © + 


will give the mean Moticw for eight Years; It Trit give che 
mass Motion fer 4 Mere it's Adruple will pive the'tt 5 
tion for 16 Teate, aud it's. a1 the mean M for 20 
Years; l 14 T3616 „ ne een ee 
The gane or 20 Yer bi p dopbled,” wadra- 


and quintupled, will 
E Years; 1 


will give the mean Motion for 5 ped py, 2255 


tn 8 the me Manner may th . high'as you 


pleaſe, . GE OHV; D591 1 1 
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non for one Day, or for the firſt of January, whence it's doable 
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Motion to 4 Year's Motion, you will have the mean Motion for- 
5 Years, by the Addition of a, you will have for 6 Years, by the 
Addition of 3; for 7 Years, by the Addition of 4, for 8 Years, by 
the Addition of 5, for 9 Years, Kc . 
Again, If 6 Signs, 23 Degrees, 29 Minutes, 20 Seconds, the 
mean Motion for one Day, be divided by 24, the Hours in one 
Day, the Quotient 8 Degrees, 28 Minutes, 43 Secands, 20 Thirds, 
will be the mean Motion for 1 Hour and it's. 1-6oth Part, vix. 
8 Minutes, 28 Seconds, 43 Thirds, 2o Fourths, will be the mean - 
Motion for 1 Minute and "the 1-Goth Part of the Arch, viz. 8 Se- 
conds, 28 Thirds, 43 Fourths, 20 Fifths, will be the mean Mo- 
tion for one Second of Time, &c _ 

Theſe ſeveral mean Motions for one Hour, one Minute, and one 
Second, being doubled, ped, quadrupled, &c. will give the mean 
Motions for two, three, four, &c. Hours, Minutes, 2 

The ſecond Satellite gon his Revolution in 3 Daya, 13 
13 Minutes, 41 Seconds, 54 Thirds, 26 Fourths. — che 
former Product 111,974. 400, ooo, ariſing from the Multiplication 
86400, the Seconds in one Day, or 24 Hours, into 1296000, the 
Seconds in the Circumference of the Circle, the Product 364949. 17 
Seconds, equal to. 3 Signs, 11 Degrees, 22 Minutes, 29 Sec 
10 Thirds, will be the mean Motion of the fecond-Satellite-for one 
Day, and for the firſt Day of January; and this being continually 
added to itſelf, will produce, after 365 Addition, (rejecting 12 Signs 
= an entire Circle, when it happens to be more) 9 11 De- 

7: Minutes, 56 Seconds, the mean Motion for the 55 
0 the mean Motion for one common Julian 
which Number ſtands againſt one Year in the 13th Table, intitaled. 
A Table, &c. This again being doubled, tripled, &c. as in the for- 
mer Example of the firſt Satellite, will give the mean Motion for 
I, 2, and 3 Years, &c. and the mean Motion for one Day being 
divided by 24, and that Product again by bo, &c, will give the 
mean Motion for Hours, Minutes, &c. N 
werbe third Satellite finiſhes his Revolution in 7 Days, 3 Hours, 
42 Minutes, 33 Seconds, 23 Thirds, aa Fourths, wherefore, if the 
ormer Produ& 11 1,974,400,000, be divided by 61815339, the 
Seconds and decimal Parts of a Second, in 7 Days, 3 Hours, 43 
Minutes, &c. the Quotient 18, 114-339, equal to 1 20 
i Minnis, 3. rconch, d birds, will give the mean 
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Motion' for one Day, where by the former Methods of proceeding, 
the mean Motion for one Year will be o Signs, 5 Degrees, 56 Mi- 
nutes, 10 Seconds, for 4 Years, 2 Signs, 14 Degrees, 3 Minutes, 
43 Seconds, for 20 Years, o Signs, 10 Degrees, 18 Minutes, 35 
Seconds, for 100 Years, 1 Sign, 21 Degrees, 32 Minutes, 55 Se- 
conds, &c, * » | 
The fourth Satellite performs his Revolution in 16 Days, 16 
„Hours, 32 Minutes, 7 Seconds, 47 Thirds, 50 Fourths, whence 
his mean Motion fog one Day will be found to be o Signs, 21 De- 
grees, 34 Minntes, 16 Seconds, 2 Thirds, for one Year 10 Signs, 
13 Degrees, 27 Minutes, 22 Seconds, for 100 Years 6 Signs, 24. 
Degrees, 53 Minutes, 20 Seconds, &c. by the former Methods of 
Inveſtigation. OPS 
By the help of the 13th Table, containing the mean Motions of 
the Sprellites for common Julian Years, and the mean Place of the 
Satellite at any Time given, may the —_ 18th, and 19th Tables, 
containing Radical Places of the Satellites for the preſent Cen- 
tury be conſtructed, viz. by adding or ſubſtracting the mean Mo- 
tions for the intermediate Years, &c. as the Caſe requires, to or 
from the mean Place given, and the Sum or Difference thence re- 
ſulting, will give the Radical Places for the required ex. gr. Sup- | 
poſe the Radical Place of the firſt Satellite for the firſt Year of Chriſt 
to be 7 Signs, 16 Degrees, 4 Minutes, 2 Seconds; if to this we 
add 1 Sign, 7 Degtees, jo Minutes, the mean Motion for 1700 
Years, (made up of the Motions of 1000 Years, 600 Years, and 
100 Years, taken out of the 13th Table) the Sum 8 Signs, 24 De- 
"7 york 2 1 the Radical Place of the _ 
i ear 1701; to which, if 3 Signs, 4 „4 Minutes, 
mean Motion for 46 Years, be ded the 10 Signs, 28 De- 
Ferie and gun, if to this we add. 4 Sign, 2 Beg 
ear 1741; again, if to this we 4 91 21 
Minutes, the mean Motion for 60 Years, the Sum 4 Signs, 19 De- 
grees, 40 Minntes, 2 Seconds, A wh the Sa- 


tellite for the Year 1807, after the ſame Manner, by adding or 
the mean Motions anſwerin 


— 1 Radical Place, 


of to the Time 
of Inveſtigation ma the Radical 
be found, 4 * 
Aa The 
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The Radical Places in the 14th, | 15th, and 16th Tables; 2 
formed by the Addition of the mean Motion of 8 Minutes, 4 Ha 
cally: of ay ra the — yard e teſpective Rada lace 
in the 17th, 18th, and 19th T 1 „ 14 
Minutes! Po Seconds, 10 mean ev are x aj, Satellite in 
8 Minotes, 45 Seconds of Time, to 11 Signs, 20 Degrees, 4a Mi- 
nutes, 46 Seconds, the Radical Place of the firſt Satellite, in the 
17th: Table, for the Year 1735, you will have 11 Signs, 21 De- 
grees, 56 Minutes, 57 Seconds, for the Radical Place of the firſt 
Satellite for the ſame Year, in the 14th Table, in like Manner, by 
adding 36 Minutes, 57 Seconds, the mean Motion of the ſecond 
Satellite, in 8 Minutes, 45 Seconds of Time, to 11 Sigos, 1 De- 

grees, 55 Minutes, 6 Seconds, the Radical Place of the Satellite in 
the 14th Table, Randing againſt the nas 1735, you have 11 Signs, 
12 Degtees, 32 Minutes, 3 Seconds, for the mean Motion 
againſt the Year 1735, in the 14th Table. Again, if to 8 Signs, 

6 Degrees, 49 Minutes, 26, Seconds, the. Place of the thisd 
Satellite, for the Vear 1735, in the 17th Table, be added 18 Mi- 
nutes, 20 Seconds, the mean Motion of the third Satellite, in 8 Mi- 
nutes, 46 Seconds, the Sum 8 Signs, J. Degree, 7 inutes, 46 
Seconds, will be the Radical Place of the 8 2 the Year 1735. 
in the xath Table; and laſlly, if to 2 Signs, 4: Mi- 
nutes, 13 i in the Radical Place 99 7 3 1 Satellite in 
the, 17th le, be added 7 Minutes, FI 1 
tion F the ne in 8 Minutes, 45 Seconds, the 2 Signs, 
28 Degrees, 12 Minutes, 3 Seconds, will be. the. Natel Place of 
the Paw Satellite, jn the 14th, Table, for the Year 1735, and thus 
the Help of the "Radical Place on one Table, may the Radical 
Hier is other Table be found for every ing qo pt 
* ne 3 the N 1 formed... . * enn 


gb, . 60 e n e of 
of Jai an oſs Alites, - in Days, Hours, _ OI 
Bo Act of which, the Time that the Satellite will require 


take Jupiter, at any 1 UF ah him, mag ibo rea- 
ay end? tn worth cid 


he firſt Uite is 1 ii 1 10 tn 27 Minutes, 33 Seconde, 
performing his Revolution round his Orb, during which Time Ju- 
a by mean Motion, is advanced 8 Minutes, 48 Seconds, 44 


"hirds; now to find how long the, Satellite ee 


1 ; of ik oy . 
him, we muſt Reaſon thus, If Jupirer requires 1 Sign, 15 es, 
27 Minotes, 33 Seconds, to move over entire Circumference 
of his Orb, or 12 Signs; how - long Time will he require to move 
9 Minutes, 48 Seconds, 44 Thirds, this by” the common Rule of 
Proportion, will de found to be 1 Minute, 2 Seconds, 20 Thirds, 
which being added to 1 Day, 18 Hours, 25 Minutes, 33 Seconds, 
will give 1 18 Hours, 28 Minute, 3 Seconds, 20 Thirds, 
for the Synodical Revolution'or Time that? Satellite tequires to 

ls ng _— Oonjunction or fition, till it arrives at the next 
and this Revolution divided by 12, will 
qr Minutes, 22 . ' Thirds,” or 3 "Hours, 
135 inutes, 23. Seconds; for the Time nat the Stelle reges 
PF from Jupiter, ot to overtaks hit 


ſame Diſtance, this being ae ye in 7 Hours, 4 
ee 46 Seconds, for the Time that it navy to gain 

ade for the Tis wil ; will give 10 Hours, 5 inutes, 9 Se- 
P ah e ee en eee 
: 1 12 tene 12 AV+ 1 8 II 


Again, if 3 n 32 Minutes, 42 Seconds,” Thirds, th 


„ __ at the Diſtance" of- 2 Sign from 
. de divided by in one Sign wore, 
Minutes, 4 e Thirds, or Na 18850 


eee Satellite” wilt: to one 
. 
to gain + 'Minote, &c. and each of theſe being doubled, 
will give 14 Minutes, 10 Seconds for the Time that Satellite 


will require ee as will 14 Seconds, 10 Thirds, be 
the Tae chat Satellite will 0 gain 4 Minutes of Di- 


dance. and tus dy dbe continu Mddifion of che Time that the 


Satellite requires to gain A e e a of one De⸗ 
gree, Mine, dee in in th bles Minutes,” 


F. 


11 


| will have che get Oolttnn in the Tables Time, Le, for the en 


Satellite 1 me rl UNE rH lt a eie 
By ; hs ths Method ef lesetipps, u will e eg _ 
eee, Nea require 0 13. Hours, 17 Mines, 
Sonde ito) from one bead con or to not thy Ny 
Hours, 6 Minutes, 20 Besen, to gain 1 214 Minutes, 
13 Seconds, to gain one Minute, &c. in like anher the third 
bog ag nn 9 Minutes, 37 Seconds, for It's 10 


dical Revolution, 14 Hours, 19 Minutes, 58 Seconds, to gain one 
Sign, 28 Minutes, 40 Seconds, to gain one Degree; and the fourth, 
16 Days, 18 Hours, 5 Minutes, 4 Seconds, for his Period of 
Eclipſes, according to the mean Motion 1 Day, 9 Hours, 30 Mi- 
nutes, 2 5 Seconds, to gain 1 Sign, 1 Hour, 7 Minutes, 1 Second; 
to gain one Degree, &c. whence the ſeveral intermediate Motions 
may be found by the Addition of the Numbers already found, and 
the Tables compleatod; ⁰ HH ry Gs recs 
Table the 37th, contains the Equation of Light to every Degree 
of Diſtance of the 'Heliocentrick of Jupiter; from the Place 
of the Sun, or Angle of Commutation, Jupiter being ſuppoſed in 
the Perihelion, and is founded upon the progteſſive Motion of Light; 
which is found by the beſt Obſervations to require 7 Minutes to 
paſs from the Sun to the Earth „e HAT 12 
The greateſt Diſtance of Jupiter from the Sun, is found by 
Obſervation, to be 3892 ſuch Parts, as the mean Diſtance of 
the Earth from the Sun is 7. oo, and the leaſt Diſtance of Jupiter 
from the Sun, to be 34e of the ſame Parts, whence it follows 
that Light will require 38 Minutes, 9 Seconds, 44 Thirds, to paſs 
over the Aphelion Diſtance of Jupiter, and but 34 Minutes, 39 
Seconds, 2 Thirds, to paſs the Perihelion Diſtance ; and conſe- 
Tae tar Þ fe pul Steed vo ee 
Time that it requires to a Space equal to ity; 
whence ariſes one Part of the Equation of Light, and is the Baſis 
n which the 39th and 4oth Tables are founded, as ſhall be ex- 
ined hereafter. r 
No if to 34, 650 56, the Petihelion Diſtance of Jupiter, be ad- 
| ded 7.0000, the mean Diſtance of the Earth from the Sun; the'Sam 
41.6500 56, equal to 41 Minutes, 39 Seconds, is the Time that 
Light requires to paſs from Jupiter to the Earth, at the Time of the 
Conjunction, Jupiter being ſuppoſed in the Perikehon; and if from 
the ſame Periheſion Diſtance 36.6 50 5667, be ſubſtracted y. ooo, the 
Semidiameter of the Earth's Orb, the Remainder 27.6 500 56, 
to 27 Minutes, 39 Seconds, is the Time that Light requires to paſs 
from Jupiter to the Earth, at the Time of the b, 
their Difference 14 Minutes, is the Time that Light r . 
paſs over a Space equal to the Diameter of the great Orb ; and hence 
atiſes another Part of the Equation of Light, and the 
ariſing from theſe two Cauſes, is the abſolute Equation „ 
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The mean Diſtance of Juprter is 36.40644, whence Light will 
-require 36 Minutes, 24 Seconds, 23 Thirds, to paſs over a Space 
equal to the mean Diftance, this taken from 41 Minutes, 39 Seconds, 
the, Time that Light ＋ * to paſs from the Perihelion to the 
Earth, at the Time of Conjunction, will give 5 Minutes, 14 
- Seconds, 37 Thirds, or 5 Minutes, 1 5 Seconds, the greateſt Equa- 
tion affirmative, which anſwers to o Signs, o Degrees, o Minutes, 
in the 38th Table; and if from 36 Minutes, 24 Seconds, 23 Thirds, 
the Time that Light ires to paſs the mean Diſtance, be taken 27 
Minutes, 39 Seconds, the Time that Light requires to paſs from the 
Perihelion to the Earth, at the Time of the Oppoſition, the Re- 
mainder 8 Minutes, 45 Seconds, 23 Thirds, or 8 Minutes, 45 
. Seconds, will be the greateſt Equation negative, which ſtands again 
6 Signs, o Degrees, o Minutes, in the ſame Table; and to find 
how long Time it will require to paſs from Jupi 2 
to the Earth, at any intermediate Diſtance, In 
the Triangle u T7 are given 1 &, the Diſtance 
of Jupiter from the Sun, at the Perihelion 
34.650 56, Te the NA r- 
the . 700000, e t or 
1 1 Diſtance ef the Earth from the Op- 


1 T -T: 1 c, r-halfe T I: t, half 17 T— 
t u T, bat 1 T+(eT=)TI= AlL, and à1 T 
—(iT=)TN = AN, Wberefore a8 1 I, the 
g PD "ag N. 
ter being ſuppoſed in erihelion) is to u N, | 
dhe leaſt Bilger. > in the T. t of half the Angle of Commu- 
M Tangent of an Arch, which being taken from the 
half C tation, will give the Angle the ic A 
ParallaQtic Angle ini | 
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As MTF T = 4465056 "RE n 1.619667 
| 8 üs: 3: 233451 N 
5 Tou TT = 276 056 oma rtf e 1.44777 
So is the Tangent of 70 D rs perf tt e 19:57194Þ5 
CF > 137 $15 «37 OR 0ũ— 


| To the Tangent of COTY . —— 


a 
n 


| No 75 Degrees, 0 Ae 1 | 2 1 . 
| Secands = 6 Degrees, 58 Minutes, 44. 


* As the ine of T A =6/584 — — 


: ene $3.00; $715 703 £617 A 6 52 
To the Sine of : 1 E zo. ooo <= « 2 f 

80 is T's = 700000 OO EET — 6.84950 
rtr! "37 e 8440 i! * 224 t 


ieee, ee e — Nn 


HG iber Wan = AL 


i ety) ddr 
5 Which wh from 'the hey Diltance, 36.4 4900, w "will leave 7, 9 3. 
equal to-7 Minutes, 33, Seconds negative for the Equation of os t, 
anſwering to 5 of 7 iy Pe the, Gee entrick Place of Fu 
from the Sun, in th 7g ter the ſame "hi | 


frat proper: ab. ee! 10 5 —.— Aeg ohe 
Table the 29th Fortadl b of of b Minutes, 5 


e 38, e 5 Me 
- 


der 1 Sign, Fg to 13 Nile: I Ms, 65 
Light, anſwering to 1 
Seconds, the vation of Li ht a 
 conds,” in the 38th Tible, ＋ 8. 


4 4 Minutes 6 Seconds - * ne f. 


1 W. k. Table the 43h b 10 de bed wt l N 8g, b 
Table the 14th, 1 ah 5G, as the LIN Table of Equation of Light 
is to be uſed with the Radical Places, in the 17th, 16th, "ond gb 
Tables. 18 „ * In 


ig Io the preceding Computations pe d 
Ane rows, ** * fr b f through his Orb at t 
3 . 

e haves aries ene ee, ben it 1 
o new altes, 


and it's Vatiations —— rent Diſtance of 

piter from the Earth, are — — the” 40th! and 41ſt Table 
which are formed aftet the Manner” a a e nn 
The e , is 38. 1624, 

Patts as the mean Diſtänce den is eds, 
but as Jupiter recedes from che "grows leſs and Ns, 
When it arrives at the Perificlion, it is" but 34-6506: of the fame | 


Parts, and the Difference between 1 or 17 Signs of mean Anomaly. 
Again, if from 35. 33 i; the Di of the Sun from Jupiker, at 
2 Ven or 10 Sans mean Ahomgly, he wen the: 22 | 
Diſtance 34.6 50, the Rermaitider * 2:087'=2 rr 40 7 8 
31 Tes, or Miphtes, 41 will be the 
anſwering to 2 cf 10 Signs of mean Rnomaly ; and thus by a = 
tinual Subſtraction of the *Perihelion Diſtance of 7 Jupiter from the 
ſeveral Diſtances of pf frotn the Sun, correſponding to the ſe- 
vetal of mean Attomaly, vo will baye the ſeveral Equa- 
tions ins Table the 4ſt, anfweling to the ;eorreſpondent Signs and 
De of Jupiter's mean Anqmaly, ahd by the help of theſe is the 
Table of Incrememts, 
1 


formed ſhewing the Equation of 
to eve 


Degree of Jupiters Hekocentrick Place lacing 
s a noch EE 10 | 8, the Pice'o 1 oth e's 
As this” 51 eff” may de 
r Diflanocs of ogy may. = 


Ine which wat 
me the'' 4th 8 

ced at his true Diſtarte from 5 NN 
"Fables of r Motion, chen WIT A r 3. 28790 


| him ph 
= En 8 
tne. 


Diſtant front the —_ beer tees Mane 
ins 0 J Som 6 Bn * 
gt . 


meat Anomaly of 


e the 
di) / 


7 1x of | Jupiter's Sunline 
7 Dew of mean Anomaly, be taken the Perehelion Diſtance — 
Leal the Ren ade 5 be the ey br Equation g for 
xam om the Sun at one Sign. of 
mean Anomaly. 37: . Farth's mean Diſtance is 
Tee l 
i nder 3.283, 1 
s, will be the proper 1 — — 2 P the 5 2 ons - 
Earth from Jupiter, be the tue Diſtance that Time, and 2 
E from the mean of Fuhiter from the Sun, will 
the tue and abſolute of Light at that Time; which if 
ſee wile ene Ir 24 —— mean Di- 


ſtance will be 
c 
| 49th Table contains the Latitude of the firſt Satellite and 


Node, the Inclination of it's. Orb to the, Orb of Ju upiter, or it's great- 
eſt Heliocentrick Latitude, being 2 Degrees, 55 Minutes, -whetice to 
find the Latitude, and the Reduction at any 
_ given Diſtance from the Node, intheright- 
an Spherical Ttian — rre-re, of 

. . angled at R, (where N ents 4 | 

R of the Orb ' the Satellite, N R a Fart of 
T N the Node, — == 


Gale NR. it's tude, whence to-find BR, it's preſent 
Lalla, it will the Roles of 1 50 de 25 R: 8 
5 ZN: 88. NS: S, 5 wi 1713 0 1 


43 


Fe 5 
2 D. 55 M. — — 8.706766 
Þ is th neo th Diſc ben ub Node, . 5. 9.997530 9-9375366 


| Te nal dr pay Þ gr ant e 
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Which if the Ar went of Latitude, 7». 2 745 
ne Foe the Node, e leis than 6 Sig „ North, W 
more than ſix Sig ns, the Latitude is Sou Th 
Agamn, T0 555 the Reduction iu che bnd Tho 8 
ſame Things being ett ö. 
Ns :fNS: "NR. | | 3 " 


Radius — — —— — 


nar * 18.23 855 


| To the Tang, of Long in eig 599. 53m, 4% 10-2379976 
Which taken from the Argument. of Latitude, 60 Degrees, o Mi- 
will leave o Degrees, 1 Minute, 56 Seconds, for the preſent 
Req Rion, which if the Satellite be in the-firſt or Mid Quairant, 
that is, if the Argument of Latitude be leſs than 3 Signs, or more 
than 6, and leſs than 9 Signs, is negative, and muſt be ſubſtracted; 
but if the Satellite be in 292 — Tae en that is, if the Ar- 
r e Signs, or between 9 and 
12 Signs, it is , und 8 unc aſter the fame 
Manner may the prefent Latitadg and Reduction e found at any. 
ar Pires of th Satellite from Nee and the Fable com- 
ea a 
By the ſame Method of Jnye may the Latitude and Re- 
Gagen of ths cher es Te tes BM qo 
their Orbs to the Orb of Andie er their greazeſt Latitudes being 
ven. 
l Table the 46th, is a Table of Equations for 5 reducing "the, mean 
ee ee eee from 
Jupiter, .to bis leaſt, being nearly as 1341 to. 1322, whe 
arena r will de 48 Minutes, o Seconds, and bow from 
d. the ſeveral Equations eee 
thence wo nd he for lides, 8 e ee Vol. 
the Iſt, —— I N ys Gad 
Table the 47th, Con 
from the Center of 


Selle ge 

dred Parts, to-cvery Ls Dre if he 

pater's — Flace, and „ to the Laws of 
0 


x; a „ 
77 * 5 * by ; 2 
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ick. projection, thoſe Diſtances will, be as the Sines of their reſpec- 
1 Diſtances from Jupiter, whence from ee Elongation, 
to find the ſeveral Diſtances, it will be, ; 
8 the. Radius to the Sing, of the Diſtance, of. the Satellites 4 
Geocentrick Conjunction, ſo is the WY 22 to the 
y apparenr Diſtance. | 


55 as al ru "EXAM P L. E. ret * 
Let it be required to find the pen Diſtance of the Fourth Sa- 


| bellt, his greateſt Elongation being 25:64 and his Piſtance fr 
the Conjunction 2 Signs, or. 60 Degrees. Wherefore, iP 


As the Radius Fi and oF —— 10.0000000 


- 


ORG Ane 11 0 


To the Sign geb — — as 37 306 
So is the greateſt Wee 25.64, — — FI — 122 5306 


> 


Tp the preſent in 22.21, 1 11 — 7, To {1 3464486 


Aft er the, fame Manner . © Elong gation at any TT Diſtance 
of 4 Satellite, from it's Genter See be found, as alſo 
the Elongation of any other of the three Satellites at any given 
Time, their greateſt "Eloo ongation being gi 1 

; 1 430, 1 NN 4 , Contain the Saran 

the. 0! and how may be foun 
by | nin! abe Ech Page the . Pere the 
225 


* 9 | 
4 6 my io» 4 - E 2 52 ur a 13 1% 1 "$331 e. 37 25 . . 1 ni 


Ha near theſe Tables agree with the alen, or which is 


kf 


the ſame thing, to what Degree of Exactneſs they may be 
depended upon, may be ſeen 1 in the ſucceeding Collection of 'Obſer- 
vations, which were all communicated to * roy 2 Friends and 
'Poreign Corteſporidents, articularly Father Pe at *Pekin in 
Ching, ds may be _—_ '| om Time to Time in the Philoſophical 
 TranſaFions, and by them it appears, that by comparing 244 E- 
clipſes. of the firſt ite, ob erved between the Years 1670, and 
30; that there ar&74, which is near one third of the whole 
Nombet, that'do not err one Minute from the Time of Obſerva- 
Lu chat there are 185 n ve one half, that do not err 
| two 


_ 1 * 9 
— ny * 
. . 
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two a that there are 181, which is two thirds of the whole 
Number, that do not err Minutes; and 214, which is ſeven 
eighths of the whole, that do not differ four Minutes from the Ta- 

bles; which is a Degree of :ExaQineſs ſufficient;) in my Opinion, to 

recommend the Uſe of theſe 5 to our Navigators, eſ 
ſinoe they may be ſeen with a Tel of three Foot, as is aſſerted 
in Page 174. of the Cannoiſſance Des [Temps for the preſent Year; | 
and if this be true, I will venture to affirm; that an Immerſion or 

Emerſion, obſerved with a ſmall Glaſs, will nat differ one Minute 
from the Time obſerved,> with the largeſt: Glaſſes ; however that be, - 
it is but comparing an Obſervation, made with theſe two Glaffes, of 
the ſame Eclipſe together, and the Difference between the Times 
will be diſcovered, which will ſerve for ever afterwards, to adjuſt 
the Obſeryations made by them. 

Although the Times of the neden Emerſions of the Se- 
cond, Third, -and Fourth' Satellites,” do not anſwer ſo near to the 
Obſervations, as could be wiſhed for, yet in their Turns they con- 
tribute to aſcertain the Longitudes of Places very exactly, for if 
two or more People obſerve the ſame Immerſion or Emerſon of the 
ſame Satellite in different Places, the Difference of the Times at the 
ſeveral: Places, where the Obſervations arg made, will give the Dif- 
ference of Longitudes between thoſe ſeveral Places; but if it ſnould 
ſo happen, that two or more Perſons ſhould not ſee the ſame Im- 
merſion or Emerſion at the ſame Time, yet the Synodical Periods 
are ſo well adjuſted, that if they ſhall obſerve an Immerſion. or 
Emerſion of the ſame Satellite, at ſome Time after, provided the 
Interval of Time be not too great, the Time when the Immerſion 
or Emerſion happened, oy readily and exaQtly found, to all In- 
tents and Pur 9 this is oommon to all the Satellites. - 

In the Obſerration ＋ Eclipſes, in order to prevent any Miſtake 
that may ariſe, from taking one Satellite for another, as well as to 
point out the exact Place where the Satellite will appear, at the Time 
of it's Immerſion or Emerſion, for want of a Knowledge of which 

the Satellite may be ſome Time before it is diſcovered, and 
immerged before it is mi it is uſual for the Obſerver to exhibit 
their ; Appearances at the Time of the Eclipſe, and how this ma 
be done, may be ſeen in Pages 85 and 86, but for thg Benefit of uch 
Perſons, who have not this Advantage, I ſhall endeavour to give them . 


uch B ven if well obſerved, will not only point 2 


* 
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the exact Point in the Heavens, where the Appearance will be vid- 


ble, but will prevent them from talking one Satellite for another. 
And firſt, Obſerver wit take Notice; that from the Time 
of the Conjunction of Jupiter to the Sun, to the Time of the 
ſition, the Eclipſes in general will be viſible on the Weſt Side, or on 
the Right- Hand of Jupiter, when viewed in the Heavens, and at 
the Time of the firſt Quadrature, when the firſt Satellite will im- 
merge into the Shadow of Jupiter, at the Diſtance almoſt of two 
Semidiameters of Jupiter, from the Center of —_— Body, the 
ſecond Satellite will immerge at the Diſtance of »two Semidiameters 
and an half, and the third at the Diſtance of three" Semidiammeters 
and a Quarter; and as the Eatth haſtens to the Oppoſition, the Di- 
ſtance of each Satellite, at 2 Time of the Echpſe, will be leſs and 
leſs diſtant from the Body of Jupiter, till when the Earth arrives at 
the Oppoſition, the Satellite will iminerge cloſe to the Limb of Ju- 
piter, = this Diminution or Decreaſe of Diſtatice, will be fo re 
lar, that the Spectator, by allowing for the proportional Part 
Time, between the Quadrature and the ets of 50 or Conjunction, 
(for the Diſtance of the Satellite from the * Jupiter, at equal 
Diſtances from theſe Points _ the ſame) pit 4-4 by theſe Mans 
the — wil be-at po Lok to find the Point where the 
ren will appear or diſappear ; and on the "contrary, during the 
Space of Time that the h is moving from the Oppofition 
through the ſecond kak: to the Conjunction, the Eclipſe 
will be ſeen on the Eaſt Side, or on the Left-Hand of Jupiter, 
viewed from the Earth, and at the ſame Diſtances as in the 
former Caſe, according as he Approches to the Quadriture: from 
the Oppoſition, or recedes from it, in going to the Conjunction. 
By Reaſon of the great Diſtance of the third Satellite from Ju- 
fiter's Body, for about fix Weeks before and after the 8 
the — and Emerſions become viſible on the ſame Side of 
his Body, and this without any other; is an ocular Demonſtration, 
that neither Jupiter, nor any of his Satellites, have any Light of 
their own, and none but what they borrow'frotn the Sun. 
As the Method of finding in what Places of the Earth an 
Eclipſe of any of the Satellites will be viſible by Calculation, is 
operoſe and difficult, I ſhall ſhew how it may eaſily be done 
the Globe, which in an Opinion i the moſt anf W and 
ſufciently exact to all Intents and Purpoſes. © 5 


The Theory of  Fupittr's Faun. tos 


End, let it be required to find all that Spate ef Earth 


Andi to t 
and Water, 
will be vile. a 

15 Find tlie Plice vpon the Furth where the Sith 16 fer 
the Time of tlie Eclipfe. A 

' 2dly, Elevate the Pole that is neureſt to the Stn, "tilt I's Nagl 
equi to the Son's Declination at that Time. 

3 dy, Bring the Place 6ver- Wh the Sun W eltdal Under the 
Men then I Fup? Fits. be in Cunſequence ef the 4 Line 
drawn on the Globe, on the Eaſtern $ 80 the Herzzon, will pa 
ovet all thoſe Places Where the Sun is ett ar that - 5H "Pi if 
ter be in Antecedende of the Sun, draw” the Line on the 
eſtern 'Side of the Horizon, and It wil ſhew all thofe Place} 
mer the Sutt is thett rifing. 
Jupiter be in Cheb! of th Sou, dag the Pifretenoe be- 
9 the fee R of the Sul A pite> to the Longl- 
— of t where the Sun is vettical at that Time, and 
ni, Pa? 5 of the Equator under the MetidHan, aud elevate 
if Valter be oh the North Side of the Eqdat 
bot be been be rn Side, etevite' the South Pole, till it 

—_ to the Detlfpition of Jupiter * * this Fofitlon ef the Globe 

aw i Line along the Eaſtert Side of "the Hotizon, he Space ber 

n tffis Line, and the Line that detdrifiitied the Places Were the 
$i "wes" cling; will comprehend all tHofe Places of the Earth 
. ike 1p 2 ih be viſible from! the ſetting of the Suri to the ſet-. 


— | 
— upter be in Antecedence to the Sn Sobre, the Dit 
che R ight' Aſcenſſons of the gun and Jupiter tom the 
to of he Place where the Sum is vertical, at the Time of 
lipſe, and bring the Degree of the Equator, anſweting to the 
oye er under the Meridian; and the Globe bein elevated, as 
in the former Cafe, draw a Line by the Weſtern Limb of the Ho- 
rizon, and Space contained between this Line, and "the Line ſhew- | 
ing all thofe Places where the Sun is rift ae as defore, w 
comprehend all thoſe Places on the Ea 1 tad Ye 
" an — 


here an Eclipſe of any one of the Satelllies of Pupiter 
0 


„ 5 07'S, 


vifible between the Times of the riſing. A 
piter. 


ASI the Subject what Hel the Hea- 
$ I am now upon u © Dias of Lo — 
1 — 


r finding the 
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a thing of vaſt Importance in Ge phy and Navigation) I. ſhall 
{a the Liberty pr, making ſome” xtracts out. o them 6th: Section 
of the Firſt Weine of — Syſtem of the Mathgmaticks ; for as 
the Book has been out of Print ſome Vears, I bope the Reader will 
be ſo good as to excuſe it, ſince he may meet with ſome Things 
that may not be unworthy of his N Tai 

And in order to give the Reader a ua and adequate Notion of 
the Methods here propoſed, it is neceſſary to remind, that the Ditfe 
rence of Longitude, or, Arch of, the . Equator, inter cepted 
the Merjdians, pafling through the two Places, is sto the 
Quantity of Time, that the Sun requires to move from the Meridian 

of one Place to = Meridian cg another. Wherefore; if two or 


Nance 7 >. Sun from the Meridian at any ene 0 
reater, _ Thus, for Example, becauſe Landen lies 65 ho | 
linutes, equal in Time to 3 Hours, 13 Minutes, — the —— 

of Barbadoes. When the Sun is upon the Meridian of London, he 

is 3 Hours, 53 Minutes, ſhort of the Meridian of Barbadoes, . 

is, ary is — of the Clock at er it is but ſexen Minutes 

ight in the Forenoon at Barbadoes; and on the a 

oh e lies 58 Degrees, 13 Mioties, 82 31 Hours 

nutes to the Weſtward of an. When the Sun is upon = Me 

ridian of Barbadoes, he is Hours, 53 Minutes, paſt the Meridian 

of London, that is, when it is 12 of the Clock at Barbadoes, it is 

53 Minutes after Three of the Clock in the Afternoon at London. 
-Whence, it appears, that if by any Contrivances the Hour of the 

| Day, at the Fine Point of abſolute Time, in two different Places, 

can be obtai the Difference of Longitude between thoſe two 

Places is kn allo; and by comparing the Times together, it is 

eaſy to pronounce which Place of ihe two lies to the Eaſtward or 

ee of A. there. + ths oy 


3: ph 0 | | Now 
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Now ſince: nth Eclipſe: of the Mon ariſes D N 
"the 1 of the Earth berween her and the Sun by 
ſhe — Ags ht ſne teceives from . 
the N 3 any Part of y begins to be deprived of dhe 
Solar Rays, it is: viſible to ll thoſe People ho can fee Her dt 4 
fame Time; hence if two or more different” People, at two or 
more different Places, obſerve the Time vrhen it firſt began or r 
or note the Time, 2 any Number of. Digie was eclipſed, or 
A . . nears ia 
erence of inks] there ba an com together, 
will give the Difference of Longitude: —— the Places of Obes. 
8 Inſtand es 
On che a 10, 0f ,December,--7675,-at 16 Hours, + Minutes, 1 5 


Seconds, Mr Flamfteed; "he, Ro uren ati Greenwich; ob- 
ſerved the End: A Eclipſe ;. and Mr ö ed chat the 
Eod of the ſame Eelipſe happened, at the yal Obſetvatoi at 


Paris, at 16 Hours, 15 Minutes, 25. Seconds; whence the 
ference of Times between the two Places of. Obſervation, 1 8 Mi- 

nutes, 10, Seconds, equal to De — 0 Seconds. 

Whence'i it follows; . —— ſince the: Sun was removed off from 


the Meridian of Paris, than it was from the M 'of > Grren- 
wich, or which is the ſume thiog, -fince-it happ vat Per 
than it did at Greenwich,; it follows i that Faris lies to the Ea t- 


ward of Greenwich; 2 Degrets, 2 Miautes, 30 Seconds, and ſo 
much is the Difference of Longitude between: thoſs two Places. 
Again, T2 tian eto SEN SN RYE Ir! * tf 4:6: - 
Oo the-1r1h of Ne x 1681-6, Mr \Flanifeed' obſerved at 
Greenwich, the Beginning o Eclipſe to happen at 9 Hours, 
12 me eee 
ved at in Por to n at ours, 31 Minu f 
P. M. whence the Diface of Meridians, or — r-oe 
gitudes, botween Greenwich and Liſbon, is 41 Minutes and 30 Se- 
conds of Time, „ 10 Degrees, 22 Minutes, Jede 
* ay ſo much Weſtward of Greenwicb. 

Now b ing the Difference of Lon — Paris 
and 8 and wwe Greanuteband-lu „may the * 
ference of Longitude between Paris and Liſbon be determined. 
__ , Greenwich lies to the Weſtward of Paris 2 2 dude 


30 n nee ee l 10 De- 
vieh * Stees, 


; „ 4 
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grees, 22 Minutes, 30 Seconds, /wherefore Paris les to the Baſt- - 


Miautes. 201 to rio 9 


ward of Liſbon 12. Degrees; 2.5 


On the Ich of — 17045" at thel Rojol-Revehongs Lo 
ah, it being a little cloudy; I myſelſ } | obleryth;r 28 Hear Us Na. 


that the Moon began to be eclipſed about 4 Hours, Kanten 
30 $eeonds In the Morning, and the Beginning of the Eclipſe 
1 obſerved at Beſton in New England, by Mr-Brarth; to 

at 49 Minutes after. Eleven in the Evening; whence the- Difference 
of Longitude;. by their Obſeryation, beter Londm and ' Boſton, "is 
4 Hours, 2 Minutes, 30 Seconds, nearly wal 10 Degrees, 
Minutes. Again, as near as I cduld j ng for the mot 
Part cloudy) the End of the fame- Echiple-tia nt London, at 
about 5 Hours, 37 Minutes, 30 — is was likewiſe ob- 
ered to happen at Bofton, at 54 Minutes after Twelve, 


rn: "theſe two: Obie: together, it appears 
that the 1 Longitude amounts to 4 Hours, 43 Min 

30 Seconds nearly, or 72 N 2 Minutes; and by taking 
2 Mean between wem, it Will — ſound that the Difference 


of Longitude between Londen and Boſton, is 4 Heure, 43 Minutes 
c ee 


of „. Aut 1 2 LSE A 


End, r an, it 
being ſo cloudy for the moſt Part, that no Body beſides m felf fav 
it in or near London; however, as the fame” Difference of 
tude has fince been found, by * other Obſervations In 
there is 0 7000 left to db. ef of it 
The Longitudes of Places alſo be determined ine PE 
Eelipſes, but theſe being makabere with the Conſiderations of 
1 and m6. FI __ 1 not much been taken 
Otice 1 
Among the. un Obſcrvicidatichas: e teren for bew. 
mining oh Diffaretice of Longitades of Places, by the Eclipfes of 
upiter's Satellites, J have exſtracted the ſollo wing ont of the” Pbi- 
ical Tramſactiant, No. , Anno 1680, Offober 3, O. 8. 
Signior Ponthea, and. Mercho Antonio Culio, — — 


Total Immerſion of the Firſt Satellite into the Shadow of 
at Rome, at 10 Hours, 7 Minates,' 53 Seconds, F. M. which in. 
nden was alſo obſerved by Mr Bel, 


at 'the Roya Obfer- 
vatory 


tug obes,15-dlintites; anche. 
Meridiang: Between 1Ramke; _ | 
3 


ying ſo much to the Eaftanad. d 
e 


iſt 


— 1 
and 


„ 12 
e! 
af wr 


* 
L mme 50. 
ech ee 


—— 3 — 
Ibo, ::4% | 
Moon does nt paſd ben, lor 
Diftancefran it, ar the Line 
obſerved. by tbo. 


. 
On the- ash 


e 
Lg to 


| oMi- 
notes, 


- nates, at Bollaſore Road, whence the Difference of Longitude will 
be 5 Hours, 45 Minutes, 20 Seconds in Time, anſwering to 86 
Degrees, 20 Minutes, Be/laſere Road: being ſo much to the Eaſt- 
ward of London... | nnen [i * 1 n, 192% 
Again, on the 22d of December, 1680, an Immerſion of Alde- 

. haran, the N Calculation, to be at 14 Hours, 
49 Minutes, at Bailaſare, the Jon's: 


Ha 
41 1751 
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{ 
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* 
— 
: a 


$5 
Ks 


| 


- 
4 


fe 
85 
3 


8 


e {1 Mics, Fe Bert if He 
Difl of the Sun, obſerved at Canton and Nur 5 
2 Moon obſerved at — 55 and 8 2 an 
4 but rarely, yet when contribute 

Aledo, hh winder: from an 'of che Occult 


Mars 4 ien es 2 1 of A 5 1676; obſerved at 2 
by | gut, 167 


nick and 'Greeweich, the of Merichans between Green - 
vicb and Duntwici, was ſound to be 1 Hour, 14 Minutes; 49 Se- 


conds in Ds anſwering to 18 Degrees, 41 Minutes, and 1.5 


Seconds. 

In the P bagger, re on, No. 1. 1 u d Wor, 

— TR after the Invention of Pendulum Watches, b 
ei njefeh 

— two 

from the Coaſt of Gluines homewards, at the R Lit of fore of 
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the Wind favourable, he'ſte 
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Ille of „ findin themſelves to it, and ſo ar- 
of Fuego, finding aj} direAly upon A 


tive at it that | 

Theſe and ſome other Succeſſes encouraged Monſieur ſo far, that 
after he had improved the Structure of theſe Watches, he publiſh- 
ed an Account at large in the, Helgic Toung/, Which, was afterwards 
tranſlated into Engliſß, and publiſhed 3 in the Phzloſophical Tranſac- 

tions, No. 47, for the Month of May, 1669, ſhewang bow and in 
What manner, theſe Watches are to be uſed, in finding the L 
tude at Sea, with Directions for adjuſting them, which Account 
curious Reader may ſee at large, in the abovementioned Tranſafions, 
No. 47, in the reading of which, if he is ignorant of theſs Mater, 
1 t with 3 worthy of his Notice. 1; . 4: - | 

Ia this 8 you Wk yon Account of ihe wen 
rational Methods for Goding the erences of Longitude of Places, 

together with the . Succeſs 52 attended them, and if Perſons who 
have ſufficient Skill, Nee proper Inſtruments,: would 
lay hold of the many O nities that offer, themſelves to put 
them in Practice, our Sea Charts would ſoon be of en t rectified, and 


2 . have a new fand true Deſcription of "'Ferraqueous 
0 


In the Collection of Obſervations, you. — the. Difference be- 
tween the Times obſerved, and the Times:deduced from Calculation, 
| as well as the principal Elements of the en e by 

which. the poet Reader will be enabled to male further Im- 

- provement in the ' Tables: = be better enabled to ſes from _ 

Cauſes the Errors ariſe ; this I have often thought of doing m 

but have been prevented by my daily Avocations, however, -I 


at ſome convenient Time, to do it myſelf, when I ſhall endeavoùr 
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mean Time of the Eclple, - fedueed to the Meridiin of Eindon, 


"the fifth the Kind? whete IT fignifies 4 Immerſion, | and. E an 
Emerfion, rhef fxth the Heliacentrick Place of Jupiter at that 
Time, the ſeventh the. Ti of the mean -Conjunctiob ef he Sa- 
tellite with Jupiter, the eighth the compound Equation of Light and 
Days, the ninth the... Diſtance of Jupiter from. the- Node-of the 
Satellite, the tenth the Semiduration of the Eclipſe, and the eleventh 
the Difference between the Times compu "Tables;-end _ 
the Times of. Obſervation; Where (+) ſhews how long the Eclipſe © 
happened before the Time, and Jong it hap- 
-pened after the Time computed from the Tables. ac, 00 

My principal Vie in making this Collection of Obſervations 
was to obtain all the Helps I could towards the Rectification of 
the Tables, in doing whic 1 I have ſpared no Pains ; and after I 
had brought them as near the Truth as * Multiplicity of my Af- 
fairs, and my daily, Avocations would admit, I ſet myſelf about 
comparing them with the Heavens, and how much the Times de- 
duced from the Tables differ from the Times of the Obſervation, 
may be ſeen in the laſt Column; and the better to diſcover the 
Cauſe of the Variation, I have ſet down «the chief Elementary 
Parts of the Calculus ; and whether theſe Differences ariſe in Part 
from the Excentricities of the Orbs of the Satellites, the Motion of 
the Apſides, the Place of their Nodes, or their mutual Attractions 
_ pit themſelves, does not __ appear, but probably from 
them a 

It appears from Obſervations that the Fourth Satellite moves in 
an Elliptick Orb, that it's greateſt Equation is about 40 Minutes, 
the ſame with that of the Planet Venus; that the Errors of the Firſt 
and Third are not near fo great as thoſe of the Second, but may pro- 
bably ariſe from the ſame Cauſe, or from a ſmall Excentricity only, 
but as their Orbs are very ſmall, it will be very difficult to fix their 
Situations till we are furniſhed with much better Teleſcopes than 
we have at preſent. 

As to the Places of the Nodes, I have ſuppoſed the aſcendin 
Node to be placed in 10 tees, 30 Minutes of Aquarius, an 
that the Inclination of their Orbs to the Plane of Jupiter's Orb, is 
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By the late Reverend Mr JOHN FLAMSTEED, 
ent, Hr MAJESTY Aſtronomer” Royal, + 


Contiining's Series of Obſervations,” made between the Noam. hs 
and 1720. To which is added, The Britiſd Catalogue, contain- 
ing about 3000 Fixed Stars; alſo, the Catalogues of Ptolemy, 'Viugh, 
Beigh, Tycho Brahe, Prince Heſs, Hevelius, with the Places of the 
* deduced from the Obſervations; alſo, ſeveral Auxiliary 
TABL AS, for rendering the Calculations of the Planets Places, 
from the. Obſervations, very caly. Price in e Jive yang ft 
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His Atlas Czleftis, in Twenty-ſeven Sheets of Imperial Pape 
containing all the Conſtellations viſible in our Hemiſphere, wherein 
the Charts are conſtructed after a new Method, the antient Figures 
reſtored, and the Stars laid dpwn from his own cotrect Catalogue. 
Price in Sheets, two Guintas and an Half. 
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